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HQ Program & Targets

LARP

Program

A Part of the US LHC Accelerator Research Program (LARP)
A Develop Nb,Sn quadrupole magnet for the LHC luminosity upgrade.
Magnet

A Extend Nb,Sn magnet technology:

I from1mlong, 90 mm bore, 13T ->TQ

I to 1mlong, 120 mm bore, 15T -> HQ + field quality
A HQ 80% program target:
.
:

160 (T/m) at 4.4K
175 (T/m) at 1.9K
Good memory T no retraining

Conductor
A Evaluate different strands (54/61 and 108/127 filaments).
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LARP - Magnet R&D Program

1. NbBSn TeChn()lOgy - TQ Subscale Quadrupole

AConductor studies Loom L‘iﬂi

ACoil fabrication
AMechanical support

AModeling tools Technology Quadrupoles
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2. Length scale-up - L Long Quadrupoles
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3. DeSIQn Optlmlzatlon High Field Quadrupole

ALarger aperture
Ahigher energy and forces
AAccelerator quality
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Subscale Magnet
SM

0.3 m long

No bore

Long Racetrack
LRS

3.6 m long

No bore
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The HQ Collaboration Program

A collaboration between 3 US laboratories and CERN:
ABNL i
U Tooling design - reaction, impregnation, shipping
U Coll work - react, instrument and impregnate (50-50% BNL/ LBNL)
AFNAL 1
U Magnetic cross-section design
U Design and fabrication of all islands, end spacers and shoes
U HQ magnet test and single coils mirror test
ALBNL i
U Coll winding, curing, reaction, instrumentation, impregnation.
U Design, analysis and fabrication of structure
U Magnet assembly and Test
U Tooling design and fabrication
ACERN
U Test
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HQ Progress

2008 June Presented conceptual designs for 114 and 134 mm bore
July  Selection of 120 mm quadrupole aperture for Phase 1
Sept. Cable and coil cross-section geometry finalized
Dec. All coil fabrication tooling in procurement
2009 Mar.  All coil and structure components in procurement
Apr. Cables for ~10 coils fabricated (54/61 and 108/127)
Sept. Coll 1 completed and coil 2 wound
Dec. Coil 2 completed, coll 3-4 reacted, coil 5 wound
2010 Jan.  Structure pre-assembly completed
Feb Coil 1-4 completed
Apr. HQO1la test coils 1,2,3,4
June HQO1b test coils 1,4,5,6
Oct. HQO1c test coils 1,5,7,8
* By the end of 2010 five more coils should become available (up to #13)
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Iron yoke
Iron Master

Pads keys
Aluminum
shell
- Aluminum
Aluminum pole key
bolted collars
Loading keys Alignment pin
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|Q Parameters

LARP

Coll aperture mm 120
Overall magnet diameter mm 570

Jc 12T, 4.2 K, RRP 108/127  A/Imm? 3000
Maximum gradient 4.4 K/1.9 K T/m 199/219

Maximum current 4.4 K/1.9 K KA 17.7/19.5
Peak field 4.4 K/1.9 K T 13.9/15.2
Jc 12T, 4.2 K A/mmy? 3000
Max. stored energy 1.9 K MJ/m 1.4

Max F; forces 1.9 K|L/OL MN/m -1.92£3.2
Maximum axial force per end MN 1.4

A120mm bore, 0.8 mm strand, 15mm cable
A15T + alignment + field quality

AKeys & bladders & Al shell & Axial Al rods assembly
AAl collars + alignment keys

AProtection heaters layers 1 and 2
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Winding and Curing

Cured Layer 1

P
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.- Reaction, Instrumentation,
LARP Impregnation

Reaction Tooling A2 hrat210C

A48 hr at 400 C
A8 hr at 665 C

Post Reaction: NbTi Leads, VT, SG. impregnation Tooling
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